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VIRUS DISEASES OF LUPINS 
( i )  C u c u m b e r  M o s a i c  V i r u s  
( a )  E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  i n f e c t i o n  i n  s e e d  s o w n  - 90BA12,  90WH17 
T r i a l s  w e r e  d o n e  a t  B a d g i n g a r r a  a n d  Wongan H i l l s  i n  w h i c h  p l o t s  w e r e  sown with 
s e e d  o f  c v .  G u n g u r r u  w h i c h  t r a n s m i t t e d  CMV a t  r a t e s  o f  5%, 1% a n d  0%. The 
p l o t s  w e r e  s e p a r a t e d  b y  3 0  in w i d e  c e r e a l  b u f f e r s .  The  i n t e n d e d  p l a n t  density 
o f  4 5  p l a n t s / s q  in ( s e e d i n g  r a t e  8 0  k g / h a )  w a s  n o t  a c h i e v e d  a t  e i t h e r  site 
b e c a u s e  o f  n o n - w e t t i n g  s o i l  p r o b l e m s  ( T a b l e  1 ) .  E s t a b l i s h m e n t  o f  CMV infected 
s e e d l i n g s  a s  o p p o s e d  t o  h e a l t h y  o n e s  w a s  s l i g h t l y  w o r s e  ( i . e .  f e w e r  became 
e s t a b l i s h e d )  a t  Wongan H i l l s  t h a n  a t  B a d g i n g a r r a .  I n f e c t e d  s e e d l i n g s  a c t e d  as 
s o u r c e s  f o r  v i r u s  s p r e a d  b y  c o w p e a  a n d  ( e s p e c i a l l y )  g r e e n  p e a c h  a p h i d s ;  blue 
g r e e n  a p h i d s  d i d  n o t  a p p e a r  u n t i l  l a t e  i n  t h e  s e a s o n .  C o l o n i z a t i o n  w a s  noted 
b y  b o t h  c o w p e a  a n d  g r e e n  p e a c h  a p h i d s  a t  b o t h  s i t e s  a n d  s t a r t e d  e a r l i e r  than 
i n  p r e v i o u s  y e a r s ,  a s  m i g h t  h a v e  b e e n  e x p e c t e d  f o l l o w i n g  t h e  e x c e p t i o n a l l y  wet 
s u m m e r / e a r l y  autumn i n  1990. 
F i g u r e  1 s h o w s  d i s e a s e  p r o g r e s s  c u r v e s  f o r  t h e  t w o  s i t e s .  As  e x p e c t e d ,  spread 
o c c u r r e d  s o o n e r  a n d  w a s  f a s t e s t  i n  t h e  p l o t s  s o w n  w i t h  5% i n f e c t e d  seed. 
S p r e a d  i n t o  c o n t r o l  p l o t s  o n l y  o c c u r r e d  l a t e  i n  t h e  g r o w i n g  s e a s o n .  Final 
l e v e l s  o f  i n f e c t i o n  w o u l d  h a v e  b e e n  g r e a t e r  t h a n  t h o s e  r e c o r d e d  a t  t h e  last 
a s s e s s m e n t  d a t e  b e c a u s e  o f  t h e  l a g  p h a s e  b e t w e e n  i n f e c t i o n  a n d  symptom 
e x p r e s s i o n .  By  O c t o b e r  symptoms w e r e  d i f f i c u l t  ( B a d g i n g a r r a )  o r  impossible 
(Wongan H i l l s )  t o  s c o r e  d u e  t o  s e n e s c e n c e  ( T a b l e  1). 
Y i e l d  l o s s e s  w e r e  s i g n i f i c a n t  w i t h  5% a n d  1% i n p u t  s e e d  a t  B a d g i n g a r r a  and 
w i t h  5% i n p u t  s e e d  a t  Wongan H i l l s  ( T a b l e  1 ) .  A t  Wongan H i l l s  marked 
v a r i a t i o n  i n  s o i l  f e r t i l i t y  o v e r  t h e  s i t e  i n t e r f e r e d  w i t h  p l o t  y i e l d s  giving 
l e s s  p r e c i s i o n .  H o w e v e r ,  t h i s  w a s  n o t  r e f l e c t e d  when  2 0 0  s e e d  w e i g h t s  were 
o b t a i n e d  t o  g i v e  a m e a s u r e  o f  i n d i v i d u a l  s e e d  w e i g h t .  B o t h  5% a n d  1% input 
s e e d  g a v e  s i g n i f i c a n t  w t / s e e d  r e d u c t i o n s  a t  b o t h  s i t e s .  When t h e  reductions 
i n  w t / s e e d  a n d  o v e r a l l  y i e l d  w e r e  c o m p a r e d ,  t h e s e  s h o w e d  t h a t  y i e l d  l o s s  was 
p a r t l y  d u e  t o  s m a l l e r  s e e d  a n d  p a r t l y  t o  r e d u c t i o n  i n  s e e d  n u m b e r s .  A t  both 
s i t e s  l e v e l s  o f  i n f e c t i o n  i n  h a r v e s t e d  s e e d  w e r e  c o n s i d e r a b l y  g r e a t e r  than 
t h a t  i n  t h e  s e e d  s o w n ,  4 - 6  t i m e s  g r e a t e r  w i t h  1% i n p u t  seed. 
T h e s e  r e s u l t s  p r o v i d e  s u p p o r t  f o r  t h e  0 .5% t o l e r a n c e  c u r r e n t l y  recommended for 
CMV i n f e c t i o n  i n  s e e d  t o  b e  sown f o r  g r a i n  c r o p s .  A l t h o u g h  s i g n i f i c a n t  yield 
l o s s e s  h a v e  now b e e n  d e m o n s t r a t e d  w i t h  1% i n p u t  s e e d ,  n o n e  w e r e  demonstrated 
i n  t r i a l s  i n  p r e v i o u s  y e a r s  w i t h  0 .5% i n p u t  s e e d .  The  t r i a l s  a l s o  support 
p r e v i o u s  r e c o m m e n d a t i o n s  i n d i c a t i n g  t h e  d a n c e r s  i n  u s i n g  0 . 1 - 0 . 5 %  ( o r  greater) 
i n f e c t e d  s e e d  f o r  s e e d  c r o p s ,  a n d  th.-1 e f f e c t  o f  l a t e  s e a s o n  s p r e a d  i n  causing 
i n c r e a s e d  s e e d  infection. 
( b )  S p r e a d e r  r o w  t r i a l s  - r e s i s t a n c e  t o s e e d  transmission 
I n  1 9 8 9 ,  a s p r e a d e r  r o w s  t r i a l  w a s  d o n e  a t  S o u t h  P e r t h  w h i c h  i n c l u d e d  further 
a d v a n c e d  b r e e d i n g  l i n e s  a n d  c u l t i v a r s  p l u s .  some w i l d  l u p i n  a c c e s s i o n s  ( 5 7  in 
a l l ) .  T h e r e  w e r e  t w o  r e p l i c a t i o n s  p e r  t r e a t m e n t  a n d  t h e  Wandoo s p r e a d e r  rows 
w e r e  s o w n  w i t h  28% i n f e c t e d  s e e d .  S p r e a d  o f  CMV w a s  v e r y  e x t e n s i v e .  Seeds 
w e r e  h a r v e s t e d ,  g r o w n  o n  a n d  t h e  s e e d l i n g s  t e s t e d  f o r  CMV b y  ELISA. P a r t  of 
t h e s e  r e s u l t s  w a s  g i v e n  i n  t h e  1 9 8 9  e x p e r i m e n t a l  summary b u t  T a b l e  2 provides 
t h e  c o m p l e t e  s e t  o f  r e s u l t s  f o r  b o t h  r e p l i c a t i o n s  a n d  i n d i c a t e s  w h e t h e r  low, 
i n t e r m e d i a t e  o r  h i g h  s e e d  t r a n s m i s s i o n  r a t e s  w e r e  o b t a i n e d .  Where t h e r e '  was 
c o n s i d e r a b l e  v a r i a t i o n  i n  t h e  % CMV d e t e c t e d  i n  s e e d s  b e t w e e n  t h e  two 
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r e p l i c a t e s  t h e s e  a r e  m a r k e d  a s  ' v a r i a b l e ' .  W h e r e  s e e d  t r a n s m i s s i o n  r a t e s  were 
r e l a t i v e l y  l o w  b u t  a b o v e  5% a n d  b e l o w  10% i n  o n e  o r  b o t h  r e p l i c a t e s  the 
m a r k i n g  ' p o t e n t i a l l y  l o w  i s  g i v e n .  W i l d  a c c e s s i o n  N o .  P 2 0 6 7 1  w a s  t h e  only 
l i n e  i n  t h e  l o w  c a t e g o r y  ( A v .  3 . 3 % )  b u t  m e m b e r s  o f  t h e  p o t e n t i a l l y  low 
c a t e g o r y  a r e  w o r t h  retesting. 
T a b l e  l a .  E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  i n f e c t i o n  i n  c v .  G u n g u r r u  s e e d  sown 
o n  CMV spread* 
% CMV 
transmission 
i n  s e e d  sown 
Plants/m2 
J u l y  25-26 
% P l a n t s  w i t h  % P l a n t s  with 
s e e d - b o r n e  c u r r e n t  season 
symptoms  symptoms  
A u g u s t  1 - 2  S e p t e m b e r  26-27 
Badgingarra 
5 28.5 1.8 46 (81)t 
1 28.0 0.4 7 (44) 
0 26.7 0 0.8 (9) 
Wongan  Hills 
5 27.0 1.2 39 
•1 25.8 0.3 9 
0 27.7 0 1.3 
* S e e d  w a s  s o w n  a t  1 1 / 5  a t  B a d g i n g a r r a  a n d  3 0 / 4  a t  Wongan H i l l s  i n  seven 
( B a d g i n g a r r a )  a n d  s i x  (Wongan H i l l s )  p l o t s  ( e a c h  2 . 8  x 2 5  m, 1 6  r o w s )  per 
t r e a t m e n t  < s e e d i n g  r a t e  80  k g / h a )  u s i n g  a r a n d o m i z e d  b l o c k  d e s i g n ;  3 0  m of 
c e r e a l s  s e p a r a t e d  t h e  p l o t s  f r o m  o n e  a n o t h e r .  F i g u r e s  i n  c o l u m n  t w o  are 
b a s e d  o n  c o u n t s  made i n s i d e  0 . 7  s q  m q u a d r a t s  (10/plot). 
i g u r e s  i n  p a r e n t h e s e s  a r e  % p l a n t s  w i t h  c u r r e n t  s e a s o n  symptoms  at 
a d g i n g a r r a  o n  O c t o b e r  10. 
-59- 
T a b l e  l b .  E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  i n f e c t i o n  i n  c v .  G u n g u r r u  s e e d  sown 
o n  g r a i n  y i e l d ,  s e e d  w e i g h t  a n d  s e e d  infection 
% CMV G r a i n  y i e l d  W e i g h t /  % CMV 
t r a n s m i s s i o n  ( t / h a )  s e e d  t r a n s m i s s i o n  in 
i n  s e e d  s o w n  ( m g m ) *  s e e d  harvested** 
Badgingarra 
5 
1 
0 
1.37 
1.78 
2.11 
( 3 5 % ) t  1 2 9  [12%]* 
( 1 6 % )  1 3 8  [6%] 
147 
15.4 
5.2 
0.6 
P = < 0.001 ( 0.001 
S.E.D. 0.11 1.5 
D.F. 12 12 
L.S.D. 0.23 3.2 
W o n g a n  Hills 
5 1.06 (27%) 1 3 5  [12%] 9.2 
1 1.33 (8%) 1 4 4  [6%] 4.3 
0 1.45 154 0.4 
P = 0.041 < 0.001 
S.E.D. 0.13 2.5 
D.F. 10 10 
L.S.D. 0.30 5.5 
I n d i v i d u a l  s e e d  w e i g h t s  o b t a i n e d  f r o m  2 0 0  s e e d  w e i g h t s  f o r  e a c h  plot. 
* *  D r y  s e e d  E L I S A  t e s t s  w e r e  d o n e  o n  g r o u p e d  s a m p l e s  o f  s e e d  f r o m  e a c h  plot 
a n d  a v e r a g e  v a l u e s  f o r  s e e d  t r a n s m i s s i o n  o b t a i n e d  f o r  e a c h  treatment. 
F i g u r e s  i n  p a r e n t h e s e s  a r e  % y i e l d  losses. 
• * F i g u r e s  i n  s q u a r e  b r a c k e t s  a r e  % i n d i v i d u a l  s e e d  w e i g h t  decreases. 
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T a b l e  2 .  R e l a t i v e  CMV s e e d  t r a n s m i s s i o n  r a t e s  i n  l u p i n  b r e e d i n g  lines, 
p a r e n t a l  l i n e s ,  c u l t i v a r s  a n d  a c c e s s i o n s  - s p r e a d e r  r o w s  trial, 
S o u t h  P e r t h ,  1989* 
% Seed 
Cultivar/line/accession W i l d  parent(s) 
transmission 
Rep. A Rep. B Notes 
1. E 4 . 1 / B L S P a r e n t  8Ht Unknown 6.6 9.1 L? 
2. E4.1/H189-79A*8-5 P20639 10.2 9.9 I 
3. E4.1/H56-79A*5-4 P20655 17.0 18.8 I 
4. E4.1/H74-79A*6-1 P20639 15.6 10.6 I 
5. E4.1/H112-78A*8-3 P22774 4.7 7.7 L? 
6. E4.1/H101-78A*4-2 P20727 18.6 29.0 H 
7. E 4 . 1 / H 4 5  -79A*3-3 P20723 9.5 5.0 L? 
8. E4.1/H118-78A*4-1 P22827 9.5 3.7 L? 
9. E4.1/H123-78A*2-1 P22869 14.3 26.3 I 
10. E4.1/R13-80A*17-1 P20724 12.9 12.1 I 
11. E2.1/DN80-182 Unknown 8.4 5.0 L? 
12. E2.1/79A52-8.6 P20722 13.7 12.1 I 
13. E2.1/79A81-15.3 P 2 0 7 2 2 ,  P20726 9.9 18.7 V 
14. E2.1/78A333-33.5 P 2 0 6 6 9 ,  P20722 14.5 17.0 I 
15. E2.1/78A219-35.4 P20722 14.5 12.1 I 
16. E2.1/78A216-34.4 P20722 5.0 8.4 L? 
17. E2.1/79A82-10.1 P 2 0 7 2 2 ,  P20726 31.4 22.6 H 
18. E2.1/75A60-1 
( =  Warrah) P22748 14.9 18.8 I 
19. E2.1/78A409-2.7 P 2 0 6 3 9 ,  P20722 11.7 12.1 I 
20. E2.1/78A379-2.1 P 2 0 7 2 2 ,  P20726 11.6 6.3 I 
21. E2.1/78A208-7.3 P20722 8.4 3.7 L? 
22. E2.1/75A165-5H P22745 16.4 12.1 I 
23. E2.1/76A409-2 P22745 10.5 13.7 I 
24. E2.1/76A173-31 P22762 31.4 31.4 H 
25. E2.1/75A61-3 
( =  G u n g u r r u  ) P22750 14.3 9.1 I 
26. E2.1/79A78-14.10 P 2 0 7 2 2 ,  P20723 9.1 17.0 V 
27. E2.1/79A78-14.4 P 2 0 7 2 2 ,  P20723 4.7 7.7 L? 
28. E1.1/CE2-1.1 
( =  C E 2 : 4 3 5  parent) Unknown 6.3 18.7 V 
29. E1.1/76A66.3.1.2 - 15.3 3.7 V 
30. E1.1/75A42-10H P20655 31.5 40.2 H 
31. E1.1/76A385-16 P 2 2 7 0 5 ,  P20655 7.7 26.7 V 
32. E1.1/76A106-32 P22661 43.7 46.4 H 
33. E1.1/DN80-187 Unknown 15.3 10.6 I 
34. E1.1/76A6-11.2.3.1 - 9.5 2.4 L? 
35. E1.1/75A195 
( =  D a n j a  sister) - 6.3 12.1 1 
36. E1.1/75A1-3.5.3.1 5.0 22.6 V 
37. E1.1/76A106-31 P22661 64.3 39.3 H 
38. E1.1/76A320-16 P 2 0 6 5 5 ,  P22883 18.8 5.0 V 
39. CE2:435 Unknown 10.6 3.7 I 
40. D12AA-16 
( =  I l l y a r r i e  selection) - 10.6 7.7 I 
41. I l l y a r r i e  control - 13.2 2.4 V 
42. 75A:326 R e d ,  branching 12.1 17.0 I 
43. 75A:436 
( =  Geebung) - 9.9 10.6 I 
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T a b l e  cont'd 
Cultivar/line/accession W i l d  parent(s) 
% Seed 
transmission 
Notes R e p .  A R e p .  B 
4 4 .  75A:429 
( =  G u n g u r r u  selection) P22750 25.2 18.7 H 
4 5 .  75A:260 
( =  Warrah) P22748 10.6 9.1 I 
4 6 .  E3.1/79A978-14.09 P20722, P20723 15.3 13.7 I 
4 7 .  E3.1/75A61-12 
( =  s i s .  Gungurru) P22750 10.8 13.7 I 
4 8 .  E3.1/76A409-06 P22745 15.3 17.0 I 
4 9 .  P20629 
( =  N . Z .  Blue) Unknown 16.7 12.1 I 
5 0 .  P 2 0 6 3 6  ( c v .  Alta) 9.1 15.3 I 
5 1 .  P 2 0 6 7 7  (AB7) 11.2 9.1 I 
5 2 .  P 2 0 6 3 4  ( c v .  Blanco) 6.8 5.0 L? 
5 3 .  P 2 0 6 3 1  ( c v .  Borre) 6.3 9.1 L? 
5 4 .  P 2 0 6 7 1  ( c v .  Frost) 4.2 2.4 L 
5 5 .  P 2 0 6 7 5  (AB5) 11.2 5.0 I 
5 6 .  P20661 
( M u t a n t  f r o m  c v .  Borre) 13.4 17.0 I 
5 7 .  P 2 0 6 7 3  (AB3) 5.9 15.3 V 
Wandoo ( =  s p r e a d e r  r o w  bulk) 26.3 - H 
* R a n d o m i z e d  b l o c k  d e s i g n ,  t w o  r e p l i c a t i o n s  o f  s i n g l e  row p l o t s  (2.5 
m e t r e s / r o w ,  6 g s e e d / r o w )  i n t e r p l a n t e d  i n  b e t w e e n  r o w s  w i t h  s p r e a d e r  rows 
o f  C M V - i n f e c t e d  c v .  Wandoo s e e d  (28% s e e d  t r a n s m i s s i o n ) .  Row s p a c i n g  w a s  1 
m e t r e  a n d  s p r e a d e r  r o w s  w e r e  s o w n  i n  b e t w e e n  t h e m ;  t h e  g a p  b e t w e e n  each 
b l o c k  w a s  1 m e t r e .  A f t e r  h a r v e s t ,  s e e d  f r o m  e a c h  row w a s  s o w n  separately 
a n d  t h e  s e e d l i n g s  t e s t e d  f o r  CMV b y  ELISA ( u n g r o u p e d  o r  a t  g r o u p i n g  levels 
o f  3 o r  5 ) .  P e r c e n t a g e s  w e r e  c a l c u l a t e d  f o r  g r o u p e d  s u b s a m p l e s  u s i n g  the 
f o r m u l a  o f  G i b b s  a n d  Gower ( 1 9 6 0 ) ;  w h e r e  g r o u p i n g  w a s  u s e d  t h e r e  w e r e  at 
l e a s t  2 0  g r o u p e d  s u b s a m p l e s  t e s t e d  f o r  e a c h  s a m p l e .  S e e d  transmission: 
L = Low; L? = P o t e n t i a l l y  l o w ;  I = I n t e r m e d i a t e ;  H = H i g h ;  V = Variable. 
E 1 . 1 ,  E 2 . 1 ,  E 3 . 1  a n d  E 4 . 1  l i n e s  a r e  p a r e n t a l  m a t e r i a l  f r o m  W.A. Cowling's 
l u p i n  d i s e a s e  b r e e d i n g  programme. 
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T a b l e  3 .  R e l a t i v e  CMV s e e d  t r a n s m i s s i o n  r a t e s  i n  w i l d  n a r r o w  l e a f e d  lupin 
s e l e c t i o n s  f r o m  13  g e o g r a p h i c a l  r e g i o n s  - s p r e a d e r  r o w s  trial, 
M e d i n a  1989* 
Accession/cultivar % S e e d  transmission 
R e p .  A R e p .  B 
Notest 
1. P 2 6 6 7 8  (CY29)  (CYP) - 71.4 H 
2. P 2 6 6 7 4  (CY04)  (CYP) - 59.0 H 
3. P 2 6 6 7 5  (CY05)  (CYP) - 28.6 H 
4. P 2 5 0 5 7  (GF004)  (COR) - 38.2 H 
5. Ddhja 4.4 5.6 L 
6. Illyarrie - 15.5 I 
7. P 2 5 0 6 8  (GF030)  (COR) - 17.8 I 
8. P 2 5 0 7 0  (GF035)  (COR) - 38.1 H 
9. P 2 5 0 8 1  (GF082)  (COR) - 48.0 H 
10. 5 0 0 3 A  (GRC) 43.6 40.7 H 
11. 5 0 0 7 A  (GRC) - 48.0 H 
12. 5 0 1 5 A . 5  (GRC) - 24.0 H 
13. 5 0 4 1 A . 1 . 1  (GRC) 2.4 11.3 L? 
14. P 2 6 1 1 6  ( 5 2 5 2 A )  (ISR) - 26.4 H 
15. P 2 6 1 1 8  ( 5 2 5 4 A )  (ISR) - 48.0 H 
16. P 2 6 6 6 8  ( 5 2 6 9 A )  (SIC) - 31.4 H 
17. P 2 0 6 3 9  (AUS) - 12.1 H 
18. P 2 0 6 5 1  (PRT) - 22.5 H 
19. P 2 0 6 5 5  (ITA) 6.3 4.4 L 
20. P 2 0 7 1 2  (ITA) - 26.8 H 
21. P 2 0 7 1 7  (ITA) - 37.0 H 
22. P 2 0 7 2 6  (ITA) - 25.0 H 
23. P 2 0 7 2 7  (ITA) 18.7 29.0 H 
24. P 2 0 7 2 8  (SIC) - 52.5 H 
25. P 2 0 7 8 8  (AUS) 13.6 16.9 I 
26. P 2 0 7 8 9  (AUS) - 22.1 H 
27. P 2 1 6 2 4  (TUR) 19.8 I 
28. P 2 2 6 6 1  (ISR) - 10.6 I 
29. P 2 2 7 1 6  (ESP) 22.1 H 
30. P 2 2 7 2 4  (ESP) - 12.1 I 
31. P 2 2 7 5 8  (ESP) - 15.3 I 
32. P 2 2 8 0 3  (ESP) - 9.1 L? 
33. P 2 2 8 1 8  (ESP) - 24.6 H 
34. P 2 2 8 1 9  (MAR) - 31.8 H 
35. P 2 2 8 2 4  (MAR) - 16.3 I 
36. P 2 2 8 2 7  (MAR) - 31.8 H 
37. P 2 2 8 2 8  (MAR) - 37.0 H 
38. P 2 2 8 5 2  (MAR) 5.0 2.4 L 
39. P 2 2 8 8 5  (MAR) - 11.1 I 
40. P 2 2 8 6 2  (MAR) - 43.6 H 
41. P 2 2 8 7 1  (MAR) 7.5 6.3 L? 
42. P 2 2 8 8 5  (MAR) - 18.8 I 
43. P 2 3 0 3 8  (CIS) - 15.3 I 
44. P 2 5 0 3 3  (SAR) - 20.6 I 
45. P 2 5 0 4 0  (SAR) 12.1 37.0 H 
46. P 2 5 0 4 4  (SAR) - 37.0 H 
47. P 2 5 0 4 8  (SAR) - 37.0 H 
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T a b l e  3 c o n t i n u e d  ... 
* R a n d o m i z e d  b l o c k  d e s i g n ,  t w o  r e p l i c a t i o n s  o f  s i n g l e  r o w  p l o t s  ( 7 5  cm/row, 
3 0  s e e d s / r o w )  i n t e r p l a n t e d  i n  b e t w e e n  r o w s  w i t h  C M V - i n f e c t e d  c v .  Wandoo 
s e e d  (34% s e e d  t r a n s m i s s i o n ) .  Row s p a c i n g  w a s  2 m e t r e s  a n d  s p r e a d e r  rows 
w e r e  s o w n  i n  b e t w e e n  t h e m ;  t h e  g a p  b e t w e e n  e a c h  b l o c k  w a s  1 m e t r e .  After 
h a r v e s t  t h e  s e e d  f r o m  e a c h  row w a s  g e r m i n a t e d  o n  p a p e r  t o w e l s  a n d  the 
s e e d l i n g s  t e s t e d  f o r  CMV b y  ELISA ( u n g r o u p e d  o r  a t  g r o u p i n g  l e v e l s  of 
2 - 3 ) .  R e g i o n  c o d e s :  AUS = A u s t r a l i a ;  MAR = M o r o c c o ;  CIS = Canaries: 
COR = C o r s i c a ;  ESP = S p a i n ;  SAR = S a r d i n i a ;  ISR = I s r a e l ;  GRC = G r e e c e ;  TUR 
= T u r k e y ;  CYP = C y p r u s ;  PRT = P o r t u g a l ;  SIC = Sicily. 
S e e d  t r a n s m i s s i o n :  L = Low; L? = P o t e n t i a l l y  l o w ;  I - Intermediate; 
H = H i g h ;  V = Variable. 
I n  1 9 8 9 ,  a f u r t h e r  s i m i l a r  s p r e a d e r  r o w s  t r i a l  w a s  d o n e  a t  M e d i n a  ( s o w n  by 
J .  C l e m e n t s ,  l u p i n  b r e e d i n g )  w h i c h  c o m p a r e d  t h e  CMV s e e d  t r a n s m i s s i o n  r a t e s  of 
w i l d  n a r r o w  l e a f e d  l u p i n  a c c e s s i o n s  f r o m  13  g e o g r a p h i c a l  a r e a s .  S e e d s  were 
t e s t e d  f o r  CMV b y  t h e  ' p a p e r  t o w e l '  m e t h o d  ( s e e  b e l o w ) .  R e p l i c a t e  B grew 
b e t t e r  t h a n  r e p l i c a t e  A i n  w h i c h  r o w s  w e r e  o f t e n  s h o r t  o f  s e e d  a t  harvest. 
A l l  o f  r e p l i c a t e  B w a s  t e s t e d  f o r  CMV s e e d  t r a n s m i s s i o n  a f t e r  h a r v e s t  b u t  for 
r e p l i c a t e  A o n l y  a f e w  l i n e s  w e r e  t e s t e d  - i n c l u d i n g  t h e  o n e s  w i t h  t h e  lowest 
s e e d  t r a n s m i s s i o n  r a t e s .  T a b l e  3 g i v e s  t h e  r e s u l t s  a n d  i n d i c a t e s  w h e t h e r  low, 
i n t e r m e d i a t e  o r  h i g h  s e e d  t r a n s m i s s i o n  r a t e s  w e r e  o b t a i n e d .  Of t h e  4 7  lines 
t e s t e d  f e w  h a d  < 10% s e e d  t r a n s m i s s i o n  r a t e s .  As  p r e v i o u s l y  f o u n d  i n  spreader 
r o w s  t r i a l s  ( 1 9 8 7 - 1 9 8 8 )  c v .  D a n j a  g a v e  a r e l a t i v e l y  l o w  r a t e  ( a y .  5.0%). 
P 2 0 6 5 5  ( a y .  5 .4%) a n d  P 2 2 8 5 2  ( a y .  3 .7%) a l s o  h a d  l o w  r a t e s  w h i l e  t h r e e  other 
l i n e s  f e l l  i n t o  t h e  p o t e n t i a l l y  l o w  c a t e g o r y  a n d  w o u l d  b e  w o r t h  r e t e s t i n g  in 
a n o t h e r  t r i a l .  G e o g r a p h i c a l  o r i g i n  h a d  l i t t l e  b e a r i n g  o n  l e v e l s  o f  seed 
t r a n s m i s s i o n  found. 
C o m p l e t e  r e s u l t s  a r e  n o t  y e t  a v a i l a b l e  f o r  t h e  1 9 9 0  s p r e a d e r  r o w s  t r i a l s  - 
t h e s e  w i l l  b e  r e p o r t e d  i n  t h e  1 9 9 1  e x p e r i m e n t a l  summary. 
T h e  n e w  p r o c e d u r e  ( ' p a p e r  t o w e l ' )  m e n t i o n e d  a b o v e  f o r  t e s t i n g  h a r v e s t e d  lupin 
s e e d  f o r  CMV c o n t e n t  o b v i a t e d  t h e  n e e d  f o r  g r o w i n g  o u t  s e e d l i n g s  i n  the 
g l a s s h o u s e  b e f o r e  t e s t i n g .  F o r  t h i s ,  s e e d s  w e r e  g e r m i n a t e d  i n  damp r o l l e d  up, 
t h i c k  p a p e r  t o w e l s  m o i s t e n e d  w i t h  d i s t i l l e d  w a t e r  a n d  p l a c e d  a t  1 5 6 - 2 0 ° C  for 
7 - 1 0  d a y s  b e f o r e  ELISA t e s t i n g  e x t r a c t s  o f  g e r m i n a t e d  s e e d l i n g s  diluted 
c .  1 : 4 0  ( f r e s h  w e i g h t  o f  r a d i c l e : b u f f e r )  f o r  CMV. 
( i i )  B e a n  Y e l l o w  M o s a i c  V i r u s  
( a )  E f f e c t  o f  p l a n t  d e n s i t y  o n  BYMV s p r e a d  i n t o  l u p i n s  - 9 0 A 6 ,  90MT13 
F o l l o w i n g  o b s e r v a t i o n s  i n  1 9 8 9  ( s e e  1 9 8 9  e x p e r i m e n t a l  summary) o n  the 
p r e d o m i n a n t  d i s t r i b u t i o n  o f  BYMV i n f e c t e d  p l a n t s  a l o n g  t h e  e d g e s  o f  lupin 
p a d d o c k s  a n d  i n t o  s p a r s e  a r e a s  d e e p e r  i n ,  t w o  t r i a l s  w e r e  d o n e  i n  1 9 9 0  t o  test 
t h e  e f f e c t  o f  s t a n d  d e n s i t y  o n  s p r e a d  o f  BYMV i n t o  l u p i n s .  T h e s e  w e r e  at 
A v o n d a l e  ( 9 0 A 6 )  a n d  Mt B a r k e r  ( 9 0 M T 1 3 ) .  P l o t s  w e r e  sown w i t h  D a n j a  l u p i n  at 
s e e d i n g  r a t e s  o f  2 0 ,  5 0 ,  80  a n d  1 1 0  kg/ha. 
I n  t h e  t r i a l  a t  A v o n d a l e ,  p l a n t s  g r e w  w e l l  a n d  b y  S e p t e m b e r  t h e  o n l y  treatment 
w i t h  a p p r e c i a b l e  g a p s  i n  t h e  p l o t s  w a s  t h e  l o w e s t  s e e d i n g  r a t e ,  t h e  two 
h i g h e s t  s e e d i n g  r a t e s  h a v i n g  d e n s e  s t a n d s .  R y e g r a s s  w a s  r e m o v e d  f r o m  t h e  gaps 
i n  t h e  l o w e s t  s e e d i n g  r a t e  t r e a t m e n t  t o  e n s u r e  t h a t  t h e  b a r e  e a r t h  underneath 
w a s  e x p o s e d .  BYMV s p r e a d  w a s  g r e a t e s t  i n t o  t h i s  t r e a t m e n t  ( T a b l e  4 a )  b o t h  in 
t e r m s  o f  t o t a l  n u m b e r s  o f  p l a n t s  i n f e c t e d  a n d ,  e s p e c i a l l y ,  % infection. 
S t i c k y  t r a p s  w e r e  p l a c e d  o n e  a t  t h e  n o r t h e r n  c o r n e r  a n d  t h e  o t h e r  i n s i d e  a 
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s o u t h e r n  p l o t .  A p h i d s  c a u g h t  w e r e  c o u n t e d  a t  1 - 2  w e e k  i n t e r v a l s .  T h e  alate 
a p h i d  p o p u l a t i o n  w a s  h i g h  i n  t h e  p e r i o d  S e p t e m b e r  4 - O c t o b e r  9 ( T a b l e  4 b ) ,  with 
g r e a t e s t  p o p u l a t i o n s  o f  f l y i n g  b l u e - g r e e n  a n d  g r e e n  p e a c h  a p h i d s  b e i n g  found 
i n  S e p t e m b e r  1 9 - 2 6  ( p o p u l a t i o n  p e a k ) .  As e x p e c t e d ,  g r e a t e s t  a p h i d  numbers 
o c c u r r e d  j u s t  b e f o r e  i n c r e a s e d  n u m b e r s  o f  i n f e c t e d  p l a n t s  w e r e  found. 
I n  t h e  t r i a l  a t  Mt B a r k e r ,  p l a n t s  g r e w  v e r y  s l o w l y  d u r i n g  w i n t e r  a n d  quite 
s l o w l y  s u b s e q u e n t l y .  A p r o p e r  c a n o p y  d i d  n o t  f o r m  u n i f o r m l y  e v e n  i n  t h e  plots 
s o w n  a t  t h e  h i g h e s t  s e e d i n g  r a t e .  A l s o ,  g a p s  b e t w e e n  p l a n t s  w e r e  f u l l  of 
w e e d s  ( m a i n l y  g r a s s e s  a n d  s u b . c l o v e r )  s u c h  t h a t  n o  b a r e  e a r t h  w a s  p r e s e n t .  No 
e f f e c t  o f  p l a n t  d e n s i t y  o n  s p r e a d  o f  BYMV i n t o  t h e  p l o t s  w a s  apparent 
( T a b l e  5 ) .  T h i s  c o n t r a s t s  w i t h  t h e  A v o n d a l e  t r i a l  a n d  s u g g e s t s  t h a t  bare 
e a r t h  may b e  i m p o r t a n t  i n  a s s o c i a t i o n  w i t h  s p a r s e  s t a n d s  i n  attracting 
i n c o m i n g  v i r u l i f e L o u s  a p h i d s  t o  t h e  s p a r s e  areas. 
T a b l e  4 a .  E f f e c t  o f  p l a n t  d e n s i t y  o n  s p r e a d  o f  pymv f r o m  e x t e r n a l  sources 
i n t o  l u p i n  p l o t s  * (90A6) 
Scoring 
dates 
P l a n t  density 
(plants/m2) 
8.3 
( 2 0  kg/ha) 
1 8 . 1  26.9 
( 5 0  k g / h a )  ( 8 0  kg/ha) 
35.8 
( 1 1 0  kg/ha) 
18/7 0 0 0 0 
8/8 0 1 0 0 
21/8 it 3 2 2 
6/9 3 3 2 2 
19/9 7 5 4 4 [ 3] 
2/10 27 [23] 12 12 [ 9] 8 [ 6] 
9/10 4 6  [42] 23 [21] 25 [23] 22. [20] 
17/10 69  [55] 43 [35] 39 [31] 34 [28] 
% I n f e c t i o n  1 2 . 3  [ 9.8] 
Y i e l d  ( t / h a )  1.20 
3 . 5  [ 2.9] 
1.47 
2 . 1  [ 1.7] 
1.42 
1 . 4  [ 1.2] 
1.38 
* T w e n t y  p l o t s  e a c h  4 . 5  x 1 5  m a n d  a r r a n g e d  i n  a r o w  a t  t h e  w i n d w a r d  e d g e  of 
a n  A v o n d a l e  p a d d o c k  w e r e  s o w n  w i t h  c v .  D a n j a  a t  f o u r  s e e d i n g  r a t e s  (five 
r e p l i c a t i o n s )  o n  May 1 .  E a c h  w a s  s e p a r a t e d  b y  a b u f f e r  r o w  o f  o a t s  1 . 5  m 
w i d e .  P l a n t  d e n s i t i e s  w e r e  e s t i m a t e d  o n  J u n e  2 0  u s i n g  0 . 7  s q  m quadrats 
p l a c e d  a t  random,  8 / p l o t .  Numbers o f  p l a n t s  s h o w i n g  t y p i c a l  BYMV symptoms 
w e r e  s c o r e d  v i s u a l l y  o n  e i g h t  o c c a s i o n s  i n  August-October. 
F i g u r e s  i n  p a r e n t h e s e s  a r e  t o t a l  numbers  o f  s y m p t o m - a f f e c t e d  plants/ 
t r e a t m e n t  w h i l e  f i g u r e s  i n  s q u a r e  b r a c k e t s  a r e  n u m b e r s  o f  symptom-affected 
p l a n t s  w i t h  t h o s e  a t  t h e  e x p o s e d  ( f r o n t  a n d  b a c k )  e d g e s  o f  t h e  plots 
excluded. 
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T a b l e  4 b .  A p h i d  t r a p  c o u n t s  d u r i n g  s p r i n g  i n  a s s o c i a t i o n  w i t h  l u p i n  plant 
d e n s i t y / B Y M V  t r i a l  90A6* 
A .  kondoi M. persicae E .  padi 
P e r i o d  (days) (blue-green 
aphid) 
( g r e e n  peach 
aphid) 
( o a t  aphid) Unidentified 
2 2 /  8 -  4 /  9 (13) 9t 7 19 7 
4 /  9 - 1 9 /  9 (15) 235 117 104 139 
1 9 /  9 - 2 6 /  9 ( 7) 208 155 49 137 
2 6 /  9 -  9 / 1 0  (13) 248 37 6 182 
9 / 1 0 - 1 7 / 1 0  ( 8) 11 0 0 24 
* Two s t i c k y  t r a p s  c o n s i s t i n g  o f  2 l i t r e  p l a s t i c  p i c k l e  j a r s  c o v e r e d  with 
y e l l o w  s t i c k y  p a p e r  p l a c e d  o n  s t a r  p i c k e t s  w e r e  s i t e d  o n e  a t  t h e  northern 
c o r n e r  o f  t h e  t r i a l  a n d  t h e  o t h e r  i n s i d e  a p l o t  n e a r  t h e  s o u t h e r n  e n d .  The 
p a p e r  w a s  c h a n g e d  a t  1 - 2  w e e k  i n t e r v a l s  a n d  t h e  t r a p p e d  a p h i d s  identified 
a n d  counted. 
t F i g u r e s  a r e  t o t a l  n u m b e r s  o f  f l y i n g  a p h i d s  o f  e a c h  t y p e  c a u g h t  o n  t h e  two 
traps. 
T a b l e  5 .  E f f e c t  o f  p l a n t  d e n s i t y  o n  s p r e a d  o f  BYMV f r o m  e x t e r n a l  s o u r c e s  into 
l u p i n  p l o t s  * (90MT13) 
P l a n t  density 
S c o r i n g  ( p l a n t s / m 2 )  
date 
8.9 
( 2 0  kg/ha) 
20.0 
( 5 0  kg/ha) 
30.0 
( 8 0  kg/ha) 
36.3 
( 1 1 0  kg/ha) 
12/19 
3/10 
0 
1 
0 
1 
0 
0 
0 
0 
24/10 33 [26] 31 [24] 34 [28] 43 [33] 
14/11t 44 [30] 66 [55] 79 [59] 75 [61] 
% Infection 8.3 [ 5.0] 4.9 [ 4.1] 3.5 [ 2.5] 3.1 [ 2.5] 
* T w e n t y  p l o t s  e a c h  4 . 5  x 1 5  m a n d  a r r a n g e d  i n  a r o w  a t  t h e  e d g e  o f  a Mt 
B a r k e r  p a d d o c k  w e r e  s o w n  w i t h  c v .  D a n j a  o n  May 1 4  a t  f o u r  s e e d i n g  rates 
( f i v e  r e p l i c a t i o n s ) .  P l a n t  d e n s i t i e s  w e r e  e s t i m a t e d  o n  J u n e  13  u s i n g  0.7 
s q  m q u a d r a t s  p l a c e d  a t  r a n d o m ,  6 / p l o t .  N u m b e r s  o f  p l a n t s  s h o w i n g  typical 
BYMV s y m p t o m s  w e r e  s c o r e d  v i s u a l l y  o n  f o u r  o c c a s i o n s  i n  September-November. 
F i g u r e s  i n  p a r e n t h e s e s  a r e  t o t a l  n u m b e r s  o f  symptom-affected 
p l a n t s / t r e a t m e n t  w h i l e  f i g u r e s  i n  s q u a r e  b r a c k e t s  a r e  n u m b e r s  of 
s y m p t o m - a f f e c t e d  p l a n t s  w i t h  t h o s e  a t  t h e  e x p o s e d  ( f r o n t  a n d  b a c k )  e d g e s  of 
t h e  p l o t s  excluded. 
t P l a n t s  o f t e n  r a t h e r  m a t u r e  f o r  s c o r i n g  o n  N o v e m b e r  4. 
N o t e :  T h i s  t r i a l  l a c k e d  b a r e  e a r t h  b e n e a t h  p l a n t s  i n  s p a r s e  p l o t s  ( g r a s s  and 
s u b .  c l o v e r  w e e d s  p r e s e n t )  w h i l e  o t h e r  p l o t s  o f t e n  l a c k e d  a d e n s e  canopy 
d u e  t o  s l o w / p o o r  growth. 
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( b )  T e c h n i q u e  f o r  s c r e e n i n g  f o r  BYMV r e s i s t a n c e  i n  l u p i n s  u s i n g  s i n g l e  row 
p l o t s  
A l a b o u r - s a v i n g  t e c h n i q u e  t h a t  c a n  b e  u s e d  i n  a r e l a t i v e l y  c o n f i n e d  s p a c e  is 
r e q u i r e d  f o r  s c r e e n i n g  f o r  BYMV r e s i s t a n c e .  T h e  n e e d  i s  f o r  screening 
s o m e w h e r e  i n  b e t w e e n  g l a s s h o u s e  t e s t i n g  a n d  l a r g e  s c a l e  f i e l d  e v a l u a t i o n .  In 
c o n j u n c t i o n  w i t h  S . J .  M c K i r d y ,  a s c r e e n i n g  m e t h o d  w a s  d e v i s e d  i n  w h i c h  single 
r o w  p l o t s  o f  d i f f e r e n t  l u p i n  c u l t i v a r s ,  b r e e d i n g  l i n e s  o r  a c c e s s i o n s  w e r e  sown 
a t  S o u t h  P e r t h  i n  i n c o m p l e t e  b l o c k s  w i t h  a n  m d e s i g n ,  2 r e p l i c a t i o n s .  Two 
c o n t r o l  c u l t i v a r s  ( Y o r r e l  a n d  D a n j a )  w e r e  r e p l i c a t e d  6 t i m e s  a t  regular 
i n t e r v a l s  t o  p r o v i d e  a m e a s u r e  o f  v a r i a b i l i t y  i n  BYMV l e v e l s  o v e r  t h e  trial. 
T h e r e  w e r e  3 0  t e s t  l i n e s  w h i c h  i n c l u d e d  n i n e  o f  L .  a l b u s ,  t h r e e  o f  L .  luteus, 
a n d  1 8  o f  L .  a n g u s t i f o l i u s .  T h e  L .  a n g u s t i f o l i u s  l i n e s  i n c l u d e d  s e v e r a l  which 
h a d  s h o w n  p r o m i s e  w h e n  p r e v i o u s l y  s c r e e n e d  f o r  BYMV r e s i s t a n c e  b y  glasshouse 
i n o c u l a t i o n  ( s e e  1 9 8 9  e x p e r i m e n t a l  s u m m a r y ) .  T h e  s o u r c e  o f  i n f e c t i o n  was 
s u p p l i e d  b y  i n o c u l a t i n g  s m a l l  c v .  K a r r i d a l e  p l a n t s  g r o w i n g  i n  j i f f y  pellets 
w i t h  B Y M V - m e l .  i s o l a t e  a n d  o n c e  i n f e c t i o n  w a s  e s t a b l i s h e d  t r a n s p l a n t i n g  them 
o u t  a t  b o t h  e n d s  o f  e a c h  r o w .  H e a l t h y  K a r r i d a l e  p l a n t s  w e r e  t r a n s p l a n t e d  in 
b e t w e e n  t h e  a f f e c t e d  t r a n s p l a n t s  t o  p r o v i d e  a f u r t h e r  s o u r c e  f o r  s p r e a d  once 
t h e y  b e c a m e  i n f e c t e d  l a t e r  on. 
T h e  l u p i n  p l a n t s  w e r e  s c o r e d  f o r  n u m b e r s  w i t h  BYMV s y m p t o m s / t o t a l  numbers 
p r e s e n t .  T h i s  w a s  d o n e  a t  c .  2 w e e k l y  i n t e r v a l s  f r o m  J u l y  2 3  - O c t o b e r  2 4 ,  to 
e n a b l e  d i s e a s e  p r o g r e s s  c u r v e s  t o  b e  c o n s t r u c t e d  ( n o t  s h o w n ) .  T a b l e  6 is 
b a s e d  o n  t h e  O c t o b e r  2 4  ( f i n a l )  s c o r e .  T h e  Y o r r e l  a n d  D a n j a  c o n t r o l  r o w s  had 
5 6 - 8 3 %  a n d  6 6 - 8 3 %  o f  p l a n t s  BYMV s y m p t o m - a f f e c t e d  r e s p e c t i v e l y  i n d i c a t i n g  no 
g r e a t  v a r i a t i o n  i n  i n o c u l u m  p r e s s u r e  o v e r  d i f f e r e n t  p a r t s  o f  t h e  trial. 
D i s c o u n t i n g  c v .  U l t r a  ( t o o  f e w  p l a n t s  g r e w ) ,  t h e  L .  a l b u s  l i n e s  a l l  f e l l  into 
t h e  l e a s t  s u s c e p t i b l e  g r o u p i n g  ( 2 4 - 4 3 %  i n f e c t i o n ) .  L .  l u t e u s  and 
L .  a n g u s t i f o l i u s  w e r e  m o r e  s u s c e p t i b l e ,  a l l  f a l l i n g  i n t o  t h e  highest 
s u s c e p t i b i l i t y  c a t e g o r y  ( >  7 5 %  i n f e c t i o n ) ,  e x c e p t  f o r  L .  angustifolius, 
' D l l S B - T r t  8 2 ' ,  ' D l l S B - T r t  5 3 ,  ' 7 5 A - 4 2 4 '  a n d  ' C E 2 - 4 3 5 ' ,  w h i c h  f e l l  i n t o  the 
i n t e r m e d i a t e  g r o u p i n g .  I t  s h o u l d  b e  r e m e m b e r e d  t h a t  t h e  i n o c u l a t i o n  pressure 
w a s  e x t r e m e  s o  t h e  m o d e r a t e l y  r e s i s t a n t / s u c c e p t i b l e  l i n e s  i n  t h i s  t r i a l  may 
p e r f o r m  m u c h  b e t t e r  i n  t h e  field. 
O f  t h e  t h r e e  s e l e c t i o n s  f r o m  c v .  Y o r r e l  ( 7 5 A 4 2 4 ,  7 5 A 4 2 5  a n d  7 5 A 4 2 6 )  a n d  Yorrel 
i t s e l f  w h i c h  h a d  a p p a r e n t l y  s h o w n  r e s i s t a n c e  i n  g l a s s h o u s e  s c r e e n i n g  tests 
( s e e  T a b l e  1 9 ;  1 9 8 9  e x p e r i m e n t a l  s u m m a r y ) ,  o n l y  7 5 A 4 2 4  s h o w e d  a n y  possible 
p r o m i s e  w h e n  s c r e e n e d  i n  t h e  f i e l d .  O f  o t h e r  L .  a n g u s t i f o l i u s  b r e e d i n g  lines 
w h i c h  h a d  s h o w n  p r o m i s e  i n  g l a s s h o u s e  s c r e e n i n g  t e s t s  n o n e  e x c e p t  possibly 
D 1 1 S B - T R T 8 2  a n d  D 1 1 S A - T R T 5 3  s h o w e d  a n y  p r o m i s e  i n  t h e  f i e l d .  C E 2 - 4 3 5  showed 
m o r e  p r o m i s e .  I t  h a s  p r e v i o u s l y  b e e n  r e p o r t e d  t o  h a v e  r e s i s t a n c e  i n  t h e  field 
b u t  n o t  c o n s i s t e n t l y  ( s e e  1 9 8 8  E x p e r i m e n t a l  S u m m a r y ) .  L .  l u t e u s  M o t i v  369 
w h i c h  i s  r e p u t e d  t o  c a r r y  BYMV r e s i s t a n c e  w a s  n o t  s i g n i f i c a n t l y  m o r e  resistant 
t h a n  t h e  o t h e r  t w o  L .  l u t e u s  c u l t i v a r s  t e s t e d  i n  t h i s  t r i a l .  A l l  t h e  L .  a l b u s  
l i n e s  ( e x c e p t  c v .  U l t r a  f o r  w h i c h  t h e r e  w e r e  t o o  f e w  p l a n t s )  w e r e  not 
s i g n i f i c a n t l y  d i f f e r e n t  f r o m  e a c h  o t h e r  a s  r e g a r d s  susceptibility/resistance. 
( c )  S c r e e n i n g  f o r  r e s i s t a n c e  i n  t h e  glasshouse 
W o r k  c o n t i n u e d  t o  s c r e e n  l u p i n  b r e e d i n g  l i n e s  f o r  r e s i s t a n c e  t o  i n f e c t i o n  with 
BYMV ( e x p r e s s e d  a s  d e c r e a s e d  n u m b e r s  o f  i n f e c t e d  p l a n t s ) .  T h i s  w a s  d o n e  using 
t h e  g l a s s h o u s e  m e t h o d  d e s c r i b e d  i n  t h e  1 9 8 8  a n d  1 9 8 9  E x p e r i m e n t a l  Summaries. 
T a b l e  7 g i v e s  t h e  r e s u l t s  o f  t h e s e  t e s t s .  O f  t h e s e  l i n e s  only 
E 2 . 1 / 7 9 A 7 8 - 1 4 - 1 0  s e e m s  w o r t h  r e t e s t i n g ,  n o n e  o f  t h e  o t h e r s  s h o w i n g  a n y  promise 
i n c l u d i n g  f o u r  l i n e s  ( D 1 1 S B - T R T 8 2 ,  D 1 1 S A - T R T 5 3 ,  E 4 . 1 / H 1 8 9 - 7 9 A  * 8 - 5  and 
H 4 . 1 / H 1 1 2 - 7 8 A  * 8 - 3 )  b e i n g  r e t e s t e d  b e c a u s e  t h e y  s h o w e d  p r o m i s e  l a s t  y e a r  (see 
1 9 8 9  E x p e r i m e n t a l  Summary). 
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T a b l e  6 .  S c r e e n i n g  f o r  r e s i s t a n c e  t o  BYMV i n  s i n g l e  r o w  plots* 
T e s t  line 
% Plants symptom affected 
Raw means REML means 
L. a n g u s t i f o l i u s  P 2 5 0 4 0 * *  (wild) 100 100 
L. a n g u s t i f o l i u s  P 2 5 0 5 7 * *  (wild) 88.6 91.1 
L. a n g u s t i f o l i u s  7 5 A : 4 2 6  ( Y o r r e l  selection) 91.5 89.8 
L. a n g u s t i f o l i u s  E4.1/H112-78A*8-3 87.2 89.3 
L. a n g u s t i f o l i u s  P 2 2 8 5 2 * *  (wild) 92.6 89.0 
L. l u t e u s  c v .  W e i k o  3 86.4 86.0 
L. a n g u s t i f o l i u s  P 2 0 6 3 9 * *  (wild) 87.1 85.6 
L. a n g u s t i f o l i u s  P 2 6 4 4 3  (wild) 85.7 85.6 
L. a n g u s t i f o l i u s  P 2 3 0 3 8  (wild) 85.3 85.6 
L. a n g u s t i f o l i u s  D11SA-TRT123 86.0 84.6 
( =  E3.1/W519-86A*11) 
L. a n g u s t i f o l i u s  P 2 2 8 1 8 * *  (wild) 77.0 82.6 
L. a n g u s t i f o l i u s  7 5 A : 4 2 5  ( Y o r r e l  selection) 81.3 81.3 
L. l u t e u s  c v .  Reda 79.6 80.9 
L. a n g u s t i f o l i u s  P 2 2 6 6 0  (wild) 76.9 79.6 
L. a n g u s t i f o l i u s  D11SA-TRT96 75.9 79.0 
( =  E3.1/W515-86A*9) 
L. a l b u s  c v .  Ultra** 69.6 77.7 
L. a n g u s t i f o l i u s  E2.1/79A78-14.10 76.3 77.5 
L a n g u s t i f o l i u s  c v .  Danja 78.2 77.2 
L. a n g u s t i f o l i u s  c v .  Yorrel 75.7 76.6 
L. l u t e u s  c v .  M o t i v  369 78.0 75.2 
L. a n g u s t i f o l i u s  D11SB-TRT82 72.7 71.8 
( =  E3.1/W511-86A*8) 
L. a n g u s t i f o l i u s  D11SA-TRT53 73.6 71.2 
( =  E3.1/W510-86A*1) 
L. a n g u s t i f o l i u s  7 5 A : 4 2 4  ( Y o r r e l  selection) 64.9 67.9 
L. a n g u s t i f o l i u s  CE2:435 61.3 58.6 
L. a l b u s  c v .  Shinfield 43.1 43.6 
L. a l b u s  c v .  WTD 180 39.8 39.5 
L. a l b u s  c v .  Wat 37.4 36.9 
L. a l b u s  c v .  Piscevoj 37.4 35.9 
L. a l b u s  c v .  K i e v  mutant 33.6 33..0 
L. a l b u s  P23277 27.3 28.5 
L. a l b u s  c v .  Lutop 27.9 28.0 
L. a l b u s  c v .  Start 24.3 24.5 
S.E.D. = 11.7t 
D.F. = 24 
L.S.D. = 24.1 
= < 0.001 
* S i t e :  S o u t h  P e r t h ,  sown May 2 9 ,  1 9 9 0 .  S i n g l e  r o w  p l o t s  1 6 5  cm l o n g  sown 
7 5  cm ( e n d s )  a n d  1 m ( s i d e s )  a p a r t ;  5 0 - 6 0  s e e d s  s o w n  p e r  row, 
2 r e p l i c a t i o n s ,  a l p h a  d e s i g n  ( i n c o m p l e t e  b l o c k s ) .  C o n t r o l s  - D a n j a  and 
Y o r r e l ,  6 r e p l i c a t i o n s  s o w n .  On May 3 0  h e a l t h y  K a r r i d a l e  p l a n t s  i n  jiffy 
p e l l e t s  t r a n s p l a n t e d  o u t  a t  t h e  e n d s  o f  t h e  r o w s ,  midway  b e t w e e n  t h e m .  On 
J u n e  20  t r a n s p l a n t e d  j i f f y  p e l l e t s  o f  K a r r i d a l e  s h o w i n g  symptoms of 
BYMV-mel ( s a p  i n o c u l a t e d  p r e v i o u s l y )  a t  t h e  e n d s  o f  e a c h  r o w .  P l a n t s  were 
s c o r e d  f o r  BYMV symptoms a t  c .  2 w e e k  i n t e r v a l s  b e t w e e n  J u l y  23 and 
O c t o b e r  2 4 .  T e s t  l i n e s  s u p p l i e d  b y  W.A. C o w l i n g ,  B.  B u i r c h e l l  a n d  J. 
Clements. 
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T a b l e  6 c o n t i n u e d  ... 
* *  T h e s e  l i n e s  w e r e  l o w  i n  p l a n t  n u m b e r s  - i . e .  C 4 0  p l a n t s / r o w  i n  b o t h  rows: 
o t h e r  r o w s  m a i n l y  i n  t h e  5 0 - 6 0  p l a n t s  range. 
t S t a t i s t i c a l  a n a l y s e s  b y  R e s i d u a l  M a x i m u m  L i k e l i h o o d  m e t h o d  (REML). 
T a b l e  7 .  R e l a t i v e  BYMV i n f e c t i o n  r a t i n g s  t o  t h a t  o f  D a n j a  i n  further 
l u p i n  b r e e d i n g  l i n e s / w i l d  species 
Line 
A p h i d  inoculation 
T e s t  line D a n j a  control 
D11SB-TRT82t 13/23 20/30 
( =  E3.1/W511-86A*8) 
D11SA-TRT53t 22/30 20/30 
( =  E3.1/W510-86A*1) 
E4.1/H123-78A*2-1 3/27 4/30 
E4.1/H118-78A*4-1 8/27 4/30 
E2.1/75A165-5H 9/30 3/30 
E2.1/78A208-7.3 3/29 3/30 
E2.1/76A409-2 12/28 15/29 
E2.1/76A173-31 9/28 15/29 
E 2 . 1 / 7 5 A 6 1 - 3  ( =  Gungurru) 7/29 7/27 
E 2 . 1 / 7 9 A 7 8 - 1 4 . 1 0  (i) 2/30 7/27 
E 2 . 1 / 7 9 A 7 8 - 1 4 . 1 0  (ii) 11/30 9/29 
E4.1/R13-80A*17-1 10/29 4/29 
E2.1/79A78-14.4 9/30 4/29 
E4.1/H189-79A*8-5 20/29 16/29 
E1.1/CE2-1.1 27/30 16/29 
E1.1/76A66-3.1.2 10/30 15/30 
E1.1/75A42-10H 15/30 15/30 
E4.1/H112-78A*8-3t 9/28 9/29 
E1.1/76A385-16 21/30 18/27 
E1.1/76A106-32 19/30 18/27 
E1.1/DN80-187 24/30 16/29 
E1.1/76A6-11.2.3.1 27/30 16/29 
E1.1/75A1-3.5.3.1 15/30 23/29 
E1.1/74A:195 18/29 23/29 
* V i r u s  s o u r c e :  BYMV L P  i s o l a t e  i n f e c t e d  b r o a d  b e a n  c v .  e a r l y  l o n g  pod. 
A c q u i s i t i o n  a c c e s s  t i m e  o f  % h o u r ;  8 a p h i d s / p l a n t .  N u m b e r  o f  plants 
i n f e c t e d  = n u m b e r  o f  p l a n t s  w i t h  t y p i c a l  s y s t e m i c  n e c r o s i s  d u e  t o  BYMV. 
F i g u r e s  a r e  n u m b e r  o f  p l a n t s  i n f e c t e d / t o t a l  n u m b e r  o f  p l a n t s  t e s t e d .  Test 
l i n e s  o r i g i n a l l y  s u p p l i e d  b y  W . A .  Cowling. 
L i n e s  b e i n g  r e t e s t e d  f o l l o w i n g  p o s s i b l e  r e s i s t a n c e  i n  p r e v i o u s  t e s t s  (see 
1 9 8 9  E x p e r i m e n t a l  S u m m a r y ) .  N o  r e s i s t a n c e  e v i d e n t  i n  retest. 
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